Chronic carbamazepine treatment increases brain adenosine receptors.
The effect of carbamazepine on adenosine receptors in vitro has been well documented, with findings from several groups showing that therapeutic doses of this drug are sufficient to inhibit binding to the major portion of adenosine receptors in brain. In this study, we describe the effects of chronic carbamazepine on central adenosine receptors from several areas of rat brain using [3H]diethylphenylxanthine [( 3H]DPX) and [3H]cyclohexyladenosine [( 3H]CHA) as ligands. Carbamazepine was administered to rats orally in the diet at doses of 2.25 g/kg of diet and 5.0 g/kg of diet for periods of 3 and 11 days, respectively. Carbamazepine-treated animals displayed higher levels of adenosine receptors in virtually all brain areas tested, most of which reached significance in the 11-day treatment group. Scatchard analysis revealed increases in the number of receptors. There was no change in peripheral and central type benzodiazepine receptors or beta-adrenergic receptors in the carbamazepine-treated animals. Therefore, carbamazepine treatment in vivo appears to upregulate adenosine receptors, suggesting that this drug may act as an adenosine antagonist.